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SPECIFICATION 



1. Title of the Invention 

OPENING AND SHUTTING APPARATUS OF ELEVATOR DOOR 

2 . Claims 

1. An opening and shutting apparatus of an elevator 
door for opening and shutting a car door and a platform 
door by engaging the car door with the platform door by an 
engagement vane and actuating the car door b a motor, the 
opening and shutting apparatus comprising: a brake for 
exerting a braking force to an actuating rotation shaft of 
a motor; and stopping means for detecting that the door is 
completely opened and stopping the opening and shutting of 
the door by using the braking force of the brake . 

2. The opening and shutting apparatus of an 
elevator door according to Claim 1, further comprising: a 
pressure-sensing element disposed to the engagement vane 
to output a signal when the car door and the platform door 
are engaged with each other; and braking force releasing 
means for releasing the braking force of the brake by 
using the output signal of the pressure- sensing element. 

3. Detailed Description of the Invention 
[Description of the Related Art] 

Doors of an elevator include a car door having an 
actuating part for opening and shutting the car door and a 
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platform door of each stair which cooperatively open and 
shut the car door by mechanically locking the platform 
door at an complete opening state and releasing the 
platform door only when the engagement vane installed to 
the car door is engaged. Conventionally, the car door has 
no mechanical locking device, but a suitable current is 
continuously applied in a door-opening direction to an 
electric element of a motor every time that the door is 
completely shut, so that the shutting force is maintained 
not to open the door with a human force, thereby providing 
door safety. However, when a power is disconnected due 
to electric breakdown failure, and when the elevator stop 
between stairs (in a detained state) , it is generally safe 
that a detained person waits for rescue. However, since 
the detained person is worried and restless, the person 
may forcibly open the car door which loses an electrically 
shutting force and escape to the platform, so that the 
person may stumble. Moreover, when the electric breakdown 
failure is solved, the person may be caught in the re- 
actuated elevator, so that there may be an elevator 
accident death. 

In addition, since current is always generally 
applied to the motor, power is always consumed, so that 
there is a disadvantage in terms of energy saving. 
[Objects of the Invention] 
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In consideration of the aforementioned problems, the 
present invention provides an opening and shutting 
apparatus of an elevator door capable of promoting 
passenger safety and energy saving. 
[Embodiments] 

Now, embodiments of the present invention will be 
described with reference to the accompanying drawings. 

In the present invention, a door opening and 
shutting actuating motor, an electronic brake thereon, a 
pressure -sensing element on a car door engagement vane, a 
car-on operation control box, a manual switch for 
manipulating the electronic brake, and a capacitor which 
current is fed only at electric breakdown failure, wherein 
at a detainment failure such as electric breakdown failure 
the engagement vane of the car door is engaged with the 
platform door to excite the electronic brake with output 
of the pressure-sensing element and manual switch for 
manipulating the electronic brake, so that the car door 
can be released. 

The door of the elevator, as shown in a 
constructional view of Fig. 1, a car opening and shutting 
actuating motor 2 formed at a upper portion of a car 1 and 
a brake 3 formed on a shaft thereof are installed, and a 
car door 6 is installed at one end of a link 5 for 
converting a rotational movement of a two- stage speed- 
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reduction driven shaft 4 to a linear movement by means of 
a belt 2a for transmitting a rotation of the motor 2 at 
the door opening and shutting operations, thereby- 
performing the opening and shutting operations of the car 
door 6 . In one end of the car door 6 , an engagement vane 
8 disposed to dependently open and shutting the platform 
door 7 of each stair presses an engagement roller 9 
disposed to the platform door 7, so that only the platform 
door where the car 1 exists can be engaged with the car 
door 6, thereby releasing the locking of the platform door 
of the corresponding stair to perform the opening and 
shutting operation. The platform door of the other stairs 
are locked to with platform sides (not shown) , the opening 
operation from the platform side can be performed with 
only the dedicated tool (releasing tool) used for rescue 
at an emergency time. 

As shown in Fig. 2, a strip- shaped switch 11 which 
operates by pressing the both ends of the engagement vane 
7 to any positions of the engagement zone is installed to 
the engagement vane 7, and when the engagement roller 9 is 
pressed, strip-shaped electrodes 11a and lib is contacted 
as shown in Fig. 3, so that a signal is output. In 
addition, the brake 3 is fed with current only at an 
electric breakdown failure time or an emergency time (when 
a safety circuit is actuated) except for a normal control 
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power surface. A battery 10 and a releasing switch 12 for 
exciting the brake at an emergency rescue time are 
provided on the surface of a car-on operation control box 
20, and the circuit construction thereof is shown in Fig. 
4. A brake coil 3a for a normal time is excited by a 
resistor R in an AND condition of a makeup contact point 

13 of a door opening order relay and a brake contact point 

14 of a door shutting checking relay from a control power 
source positive main line P. At the electric breakdown 
failure or an emergency time, the control power surface is 
disconnected, and at the same time, a brake contact point 

15 of a normal state checking relay is closed, so that a 
feeding circuit from the battery is formed by operation of 
the table switch 11 or the releasing operation switch 12, 
thereby exciting the brake coil 2a. 

By the aforementioned construction, in a case where 
the electric breakdown failure or safety apparatus is 
operated to maintain the elevator in a detained state, 
since a passenger within the car cannot open the door 6 by 
pushing the door 6 due to the motor shaft fixed with the 
brake 3, so that it is possible to prevent an elevator 
accident death of the passenger due to escaping to the 
platform and stumbling. In addition, the rescue task is 
performed by releasing the locking device of the platform 
door, pushing and opening the platform door 8 (when the 
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elevator is stopped at a region where the platform door 8 
and the car door 6 are engaged with each other) to allow 
the engagement roller 9 formed at the platform door 8 to a 
tape switch 11, exciting the coil brake 3a by the 
electrodes 11a and lib of the switch 11 through the 
feeding circuit from the contact battery to release the 
car door 6, opening the car door 6 by engagement of the 
platform door 8, so that the passenger can be rescued from 
the elevator. When deviated from the engagement zone, the 
locking device of the platform door 8 is released, the 
platform door 8 is pushed and opened, the release 
operation switch 12 of the car-on operation control box 20 
is manipulated to release the car door 6, so that the 
passenger can be rescued. 

In addition, at the door complete shut state of a 
normal time, the brake coil 3a is unexcited, so that the 
car door 6 is in a locked state. Therefore, the passenger 
within the car cannot open the door, so that there is no 
need for current flowing into the motor unlike the 
conventional on. 

In the aforementioned embodiment, although the 
description is made on a both-side sliding type door, the 
same effect can be obtained for a one- side sliding door. 
In addition, unlike the electrode contact type shown in 
Fig. 3, the tape switch 11 attached the engagement vane 
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may be constructed by inserting a pressure-sensing 
conductive rubber between electrodes shown in Fig. 5 in 
order to utilize a property that a resistance is reduced 
in an inversely proportion to a pressure of the rubber, so 
that the same effect can be obtained. In addition, 
although the releasing operation switch 12 is basically a 
car-on operation, in case of an elevator in which there is 
an operator, the release operating switch 12a may be 
installed within a operation box of a car- in operation 
unit, so that passenger can be rescued from the inside of 
the car by guidance of the operator within the car. 
[Advantages] 

According to the construction and operations of the 
present invention, it is possible to provide an opening 
and shutting apparatus of an elevator door capable of 
having a lower power consumptive opening and shutting 
device and promoting safety by preventing an elevator 
accident death due to an escaping and stumbling from the 
elevator by an impatient passenger at a detainment 
disorder time. 

4. Brief Description of the Drawings 

Figs. 1 and 4 are view showing an embodiment of the 
present invention . 

Fig. 2 is a partial detailed view of Fig. 1. 

Fig. 3 is a view showing an embodiment of a 
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pressure-sensing element. 

Fig. 5 is a view showing another embodiment of a 
pressure-sensing element. 

1: elevator car 

2 : motor 

3 : controller 

4 : car door 

7 : engagement vane 

8: platform door 

9: engagement roller 

10: battery 

11: pressure- sensing element 
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